On the rank deficiency of BIE/BEM using degenerate kernels
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[bookmark: _GoBack]In the past decades, the boundary integral equation (BIE) as well as the boundary element method (BEM) attracts mathematician and engineers, respectively. However, rank deficiency due to degeneracy occurs, e. g., degenerate boundary, degenerate scale, spurious eigenvalue and fictitious frequency. Results by using commercial codes of BEM may result in ghost solutions which mislead engineers. Mathematicians may be interested in this topic while engineers may be not capable to interpret the numerical outcome. As the vice president of Taiwan Society of Industry and Applied Mathematics (TwSIAM), I should fill in the gap and link students from math and engineering departments. Although degenerate kernel plays an important role in the theory of integral equations and gives a natural approximation, the use in engineering problems seems to have taken a back seat to other methods such as quadrature and collocation. In this regard, we will demonstrate the power how the degenerate kernel can explain the rank-deficiency mechanism of degenerate boundary, degenerate scale, spurious eigenvalue and fictitious frequency. A circle, ellipse and line crack as well as sphere, prolate and oblate spheroids will be illustrated. Besides, the treatment of rank deficiency will be also addressed. Once the degenerate kernel is available, the integral equation is nothing more than the linear algebra.

Prerequisite
Integral equations, potential theory, boundary element. Some experience in programming.
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